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Motivation
The definition and operationalization of wealth information in population surveys and the corresponding microdata requires a wide range of more or less normative assumptions. However, such decisions may interfere considerably with the substantive research question at hand, as has been shown, for example, by the research on imputation of missing income data and its effects on income inequality and mobility (see e.g., Frick & Grabka 2003 , Biewen 2001 . Also the choice of the time interval chosen to measure income may cause income inequality results to differ between annual and monthly income data (see Wagner et al 2001 for the case of Germany using SOEP data, and Böheim and Jenkins 2000 for results based on the BHPS in the UK). Looking at wealth data from the German SOEP as prepared for the LWS database, this paper focuses on two of the aforementioned issues: the impact of imputation and editing, and the choice of the aggregation unit.
Firstly, missing data due to item non-response is a major problem for all micro-data, and an even more acute problem for economic outcome variables such as income and wealth. Not only does the decision to use imputation rather than weighting play a role (or assuming missing at random by not dealing with missing data), but even more so, the choice of the imputation procedure. Using micro panel data on annual income from the UK BHPS, the Australian HILDA survey, and the German SOEP, Frick & Grabka 2006 provide empirical evidence that incorporating longitudinal information significantly improves the quality of the imputation results. These surveys make use of single imputation techniques (for income variables), which may be criticized for not sufficiently considering the uncertainty embedded in the imputation process. This phenomenon is taken into account by Kennickell (1998) , who uses data from the US Survey of Consumer Finances (SCF) to show the relevance of applying multiple imputation techniques, as well as by Spiess and Goebel (2005) based on a unique linked dataset from Finnish survey and register data.
Secondly, in contrast to many other surveys, the SOEP surveys wealth data at the individual level (as does the BHPS), making it possible to investigate how the choice of the aggregation unit affects wealth distribution and inequality analysis (including the decomposition of inequality). The main hypothesis here is that household-based information is more equally distributed given the internal redistribution process embedded in the "pooling and equal sharing assumption" implicitly made in such welfare-oriented analyses. Following from this, a major Section 2 of this paper briefly describes the underlying SOEP data in general, as well as how the wealth data was collected in the survey year 2002, including the editing and imputation techniques applied to this data. Section 3 of the paper deals with inequality analysis, focusing on the choice of the aggregation unit, comparing results on inequality derived from both aggregation levels. Section 4 deals with the scope and impact of multiple imputations. In the final section, we conclude, giving specific consideration to the relevance of our results for cross-national comparative research.
The data
The This section included questions on seven different wealth components:
• owner-occupied property (including debt)
• other property (including debt)
• financial assets
• private pensions (including life insurance and building savings contracts)
• business assets
• tangible assets
• consumer credit Potential shortcomings of this fairly extensive wealth questionnaire arise from the exclusion of cars in the measure of tangible assets 1 and the lack of information about pension entitlements through both company pensions and the German statutory social pension fund (Gesetzliche Rentenversicherung) . This information is difficult to collect because individuals may not be aware of the amount they might be entitled to through these forms of social security. A further restriction comes with the use of a lower threshold of 2,500 euros for financial and tangible assets and consumer credits. This was set in order to reduce the burden on respondents by not asking them to state negligible amounts. As such, the overall measure of total wealth and even more so the share of wealth holders are likely to be understated and biased against very small wealth holdings. A further limitation of the SOEP 2002 wealth questionnaire arises due to the lack of wealth data on children. The SOEP only surveys individuals aged 17 and over. Thus any wealth held by younger persons is not considered here, although it may have been captured if a household-based questionnaire was used. In any case, given the minor relevance of wealth holdings by children, this aspect can be ignored.
Despite these shortcomings, when the total wealth of private households measured by SOEP 2002 is compared with the national balance sheets, the survey does quite well in several categories (see Appendix 2). Housing wealth components match very well, as do net business assets. The biggest discrepancy is in the more heterogeneous categories of financial assets and tangible assets, but in these two cases the questions ask respondents only to report balances over 2,500 euros and do not refer to all the components found in the balance sheets. The overall value of the "financial assets" owned by a given person might consist of numerous single items and forgetting one of them yields a higher probability of understating the true value.
This is less likely in the case of housing wealth, given that most people do not own more than one home.
As in other surveys, the SOEP has also encountered relatively low response rates with wealth questions. However, there are two types of non-response which are important in this context. As such, there is a need to find out about any selectivity of measurement error (and thus a need for editing and imputation). We do so by estimating the probability for "inconsistency or INR". However, in order to analyze such issues, we must control for potential selectivity into the state of ownership (of assets and debts). For example, more highly educated individuals are also more likely to hold assets (or debts). Such selection can be controlled for here by means of a Heckman selection correction (see Heckman 1979) . We run two models estimating the probability of measurement error in a comprehensive measure of "total assets" and of "total debts" (in each case controlling for sample selection). All results are presented in Appendix 3.
Basic findings for the selection model include:
• Assets (and debts) are more common among persons of higher age (although decreasing among the elderly), males, persons with high education, and those living in rural areas.
Controlling for employment status, we find the self-employed and civil servants to be more likely to possess assets, while the unemployed, pensioners and individuals out of the labor force are less likely to do so.
• From a methodological point of view, we find clear indications of interview mode effects:
all respondents who deviate from the standard PAPI (paper-and-pencil interview) method show a higher probability for ownership of assets or debt. The number of interviews does not correlate with ownership of assets and does have a marginally negative effect on debt.
With respect to the correlates of the probability for inconsistency / item non-response:
• Male respondents are less likely to show such measurement error.
• Higher education reduces the probability of any type of measurement error; low education is also found to increase the risk of inconsistent answers.
• For civil servants we find the expected negative effect, indicating the increased probability for "complete and true" information.
• Self-employed persons appear to have more problems providing complete information on the value of their assets; however, this is not true for debts.
• Again, variables focusing on the interview situation significantly contribute to variance explanation: self-administered interviews (as well as CAPI interviews) yield a higher need for imputation and editing and the number of interviews increases the probability of "complete and correct" information on assets, indicating a positive learning effect of repeated interviewing and increased confidence in the interviewer.
Before the data can be imputed for item non-response, it needs to undergo extensive checking for consistency and plausibility. If values are not found to be plausible or consistent they must be edited. In the following we use the term "editing" to refer to cases in which an observed non-missing value is changed into another value: for example, when a couple co-owns a given wealth component, such as owner-occupied property. Here, the SOEP questionnaire asks for (an estimate of) the current market value of the house/flat as well as the percentage share owned by the individual. As such, the market value mentioned by both partners referring to the very same object should coincide by and large. Furthermore, if both partners are the sole owners of this property, their respective shares should add up to 100%. Any deviation along these lines is to be considered measurement error and may be corrected for through some type of "editing", in contrast to "imputation", which is carried out in the case of missing information due to item non-response.
The principal approach for imputing missing market values of the various wealth components in the SOEP is the use of a maximum-likelihood based Heckman selection model controlling for sample selection. In the context analyzed here, sample selection may occur if a respondent refuses to give a valid metric value conditional on his or her answer to a filter question about holding a specific wealth component. These regressions also adequately control for possible regional clustering effects. Finally, in order to better incorporate the uncertainty of the imputation process, a randomly chosen error term is assigned to the regression-based prediction (=imputation). Repeating this process five times yields a multiply imputed data set with five
implicates.
In what follows, we demonstrate this principle in the imputation of missing values for the market value of owner-occupied property. Based on the population with valid observed in- needed to be imputed due to item non-response. Firstly, the five kernel density estimates for the five multiple imputations in cases with INR (these "unobserved predictions" are given as solid grey lines) vary much more than those for the observed cases (green lines). More importantly, the two sets of distributions are distinctively different from each other: the distributions of the five implicates for the imputations are more compressed and are shifted to the left as well. This indicates that the cases with INR are not missing at random (as already shown in the section above) and most likely more prominent in the lower part of the wealth distribution.
In fact, these lower market values originate from homes situated in older buildings and in more rural areas, since these are smaller in size and more often occupied by elderly persons with long tenure. Further details on the editing and imputation strategies are given in Frick, Grabka and Marcus (2007); Appendix 4 gives a general overview of the scope of editing and imputation for the various wealth components. 3 The "editing and imputation" process 13 Figure 3 shows the distribution of imputed and observed values for overall (net) wealth, which is an aggregate measure of assets and liabilities, as well as the resulting final distribution considering all observations. We find distinct differences, particularly close to the zero mass as well as in the range of 50,000 to 150,000 euros, that is, the distribution of the imputed cases is shifted to the right and so is the final distribution. 6 . It should be noted that imputation of missing wealth data in the SOEP is performed at the individual level. However, this individual information can be aggregated at the household level for further analysis. In the following two sections, we will focus on the effect of both (dis)aggregation, as well as editing and imputation, on wealth inequality in Germany in 2002.
The "editing and imputation" process
This section deals with scope and impact of multiple imputations on wealth components in the SOEP 2002. First, we examine the incidence of item non-response as a source of editing and imputation, and determine the population share affected by wealth components. Then we 3 The "editing and imputation" process 14 focus on the relevance of editing and imputation for aggregate wealth. Finally, we turn to the impact of imputations on summary statistics and inequality measures. For the sake of robustness, we use a wide range of distribution statistics and several inequality measures.
In our analysis, we need to distinguish between total population, the population holding the relevant wealth component, and the observed population that provides complete non-missing information. Our analysis in this section is based on individual-level data and unless otherwise noted, refers to the individual's personal share in ownership of his or her main residence, investment real estate, financial assets, mortgages, and other mortgaged properties. It is also important to note that some wealth components are only collected for balances of 2,500 euros or more (total financial assets, tangible assets, and non-housing debt).
In Table 1 we find that the effect of imputation and editing for the whole population and total values (not shares) varies from a low 2.3% for other property, followed by business assets, tangible assets, owner-occupied property, and financial assets, up to almost 20% for private pensions. In the aggregate, the imputations and editing compounds to over 30% for total assets. The variation in the imputation rates indicates that individuals' willingness to respond to asset questions varies with the type of asset. In the liabilities category, the effect of imputation is 50% lower-about 15% in the aggregate. About 6% of the population requires editing or imputing other property debt, followed by other debt and around 12% for the main property debt. The highest prevalence of editing occurs for owner-occupied property and main property debt. In Part B of the table, we focus on the population with positive wealth component holdings. There we find that a greater share of the population is subject to imputation and editing, although to differing degrees than before, suggesting that most imputed and edited values are positive (this is not ex-ante clear given that the imputation process also includes the imputation of filter questions, thus allowing the imputation routine to generate a value of zero).
The impact of imputation 7 on the share of population holding wealth components (asset participation) is found in Table 2 . Asset participation increases by almost 50% for business assets and tangibles due to imputation (but participation is low in general; additionally, tangibles are only recorded for balances over 2,500 euros). For most other assets and liabilities the effect is in the range of 16-24% and only 3% for private pensions.
Whereas the population share of imputed or edited wealth data varies across components, we find that on average, about 25-30 % of wealth has been imputed across wealth components 7 From this point on, the term "imputation" will refer to both "editing and imputation." (Table 3 ). The exception is business assets, where nearly 50% of wealth is either imputed or edited. This seems to be the component people are most reluctant to report, or more likely, the one they find most difficult to estimate. For debt, the average figure is 27%, with 31% for main property, 25% for other property debt, and 18 % for other debt (consumer credits) being imputed or edited.
We find that the share of wealth imputed across components does not vary to a large extent. Figure 4 indicates that across the wealth distribution, the imputed wealth in each decile as a share of wealth in that decile does not vary to a great extent either. For the most part, it is around 40-50%, with 20-30% for the lower deciles. When we look at total imputed wealth, about 60% belongs to the top decile. Less than 5% of total wealth is imputed below the seventh decile: 7% in the 7 th , 12% in the 8 th , and 19% in the 9 th decile.
Summary statistics are presented in Table 4 . The median for the whole population is not affected by imputation, and in most cases imputation and editing changed the median by less than 10% among those holding the particular wealth component. This is not at all surprising given that ownership of several components is less than 50% and that most of the imputations are for the richest 10% while the rest are spread out more or less evenly across the distribution (Figure 4 ). One exception are tangible assets, among which we observe an 18.6% change in the median. Imputation significantly affects the overall population means of wealth components in a positive direction, in effect doubling it for business assets and increasing it by around half for most of the other components. The change in the conditional mean is much smaller, in the range of 1-8%, less significant, and negative, except for business assets and other property debt.
The effect of imputation on selected percentiles of wealth is presented in Table 5 . Given that for most assets and debt we do not observe holdings until the median of the distribution, the greatest effect of imputation is for the higher percentile groups. Except for main property and main property debt, editing is performed for only a few observations. Apart from tangible assets and non-housing debt, there is a small effect of imputation at the top of the distribution.
For the whole population, imputation has a significant effect reducing inequality as measured by the Gini and the half-squared coefficient of variation (HSCV) ( Table 6 ). The HSCV is always considerably more reactive than Gini. This can be explained by the imputation process, where values are added in the upper tail of the distribution, increasing the number of observations and effectively reducing inequality in the upper end of the distribution. We also redo this exercise on the basis of observations with positive values only, and find that alDiscussion Papers 672 4 The "choice of aggregation unit" 16 though inequality is reduced, the imputation process now has an ambiguous effect on inequality. For owner-occupied property (and the associated debt), financial assets and pension assets the effect of imputation has a smaller effect on inequality, whereas it has a larger effect on investment property, business assets, and other property debt. Once again the effect in most cases is not significant.
Up to now we have focused mainly on components of net worth and the effect of imputation on their summary statistics. Next we turn to overall wealth or net worth, which is a summary measure created as the sum of all assets less liabilities. Table 7 As mentioned before, the "equal sharing assumption" implicit in household-based welfare analysis is thought to give rise to a more equal wealth distribution than individual-level analysis. In this section, we explore this hypothesis using the German SOEP data collected at the individual level and then aggregated to the household level. First, we look at the effect of the choice of the aggregation unit on a wide range of (simple) distribution statistics and then decompose inequality by age and gender. We also examine the sensitivity of inequality measDiscussion Papers 672 4 The "choice of aggregation unit"
ures to outliers at the top of the distribution. We distinguish three types of units of analysis:
individual, household per capita based on individual data, and household per capita based on household-level data. The household per capita approach based on individual data uses households that completed interviews, 8 whereas the household per capita approach based on household data may include individuals that did not complete interviews (PUNR). As a result, the household size and wealth aggregates may differ slightly across these groups, being larger in the latter. Table 8 reveals that data analyzed at the individual level (comparing (a) and (b)) yields greater wealth for the top 10% of the distribution. The minimum increases and the maximum decreases when using the household per capita approach and the means and sum are approximately constant.
Comparing (a) and (b) also shows the expected decrease in inequality (especially for topsensitive measures as HSCV) and poverty due to the redistribution process within private households. The Gini coefficients are significantly different from each other, whereas the half-squared coefficients of variation are not.
Comparing the two household per capita approaches (comparing (b) and (c)) we find there is an increase in inequality for the "pure" household approach (c). Once again, only the Gini coefficient is significantly different across the different unit types.
As a check, we also examine (in the right panel of Table 8 ) the corresponding information for disposable income using the exact same definition of population as used in columns (b) and (c) (due to the lack of completely individualized income, we need to exclude children from the "pure" individual approach). We find that, as in the case of wealth, inequality increases when we change the unit of observation from individual to household per capita information.
Similarly, we observe an increase in net worth for upper quantiles: although the wealth mean and median falls, the opposite occurs for income. This is partly caused by the fact that there are virtually no households with zero income, but many with zero (or negative) net wealth.
The "pure" individual approach (left panel of Table 8 , column (a)) appears to be the most appropriate way to perform this type of welfare-based analysis. However, for the sake of cross-national comparability, one may have to accept the household per capita approach at the 8 That is, all individuals within the household completed the interview.
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It must be emphasized, though, that this approach yields the lowest inequality levels due to the implicit re-distribution process within households. Another point that should be made is that if one were to use the household-based household per capita approach, the inequality and poverty values would fall precisely between the two individual-based approaches.
Next, we examine the effect the choice of the aggregation unit has on subgroup indices. Here we focus solely on the two individual approaches, that is, the "pure" individual approach compared to the one where we aggregate wealth across all adult household members and reassign the resulting per capita value to each. There is a clear pattern for the Gini coefficient shown in Table 9 : the youngest profit the most from the implicit redistribution process within the household, and this effect diminishes with increasing age and falls below average starting with those aged 35 and over. The picture for the HSCV is not as clear as for the Gini, but here again we find the highest "redistribution" effect in favor of the youngest population. Since this somewhat mixed picture may be induced by outliers, we repeat the analysis and top-code at the 99 th percentile of the wealth distribution. Although inequality decreases, there is not much change in the Gini. For the HSCV the picture becomes much clearer and consistent across age groups. The youngest still benefit the most and the internal redistribution effects are below average for all starting at age 45. Using the top-coded data and a top-sensitive inequality measure, however, this effect is again diminished for the older population.
Decomposition of inequality by gender indicates that women profit more from withinhousehold redistribution than men, and this effect is much stronger using a top-sensitive inequality measure. Figure 5 reveals that moving from an individual to a household per capita perspective "increases" the net worth of women from 69,000 to 81,000 euros, while men "lost" 15,000 euros on average to the redistribution process. However, this change is driven solely by married couples. Whereas both unmarried men and unmarried women gain about 10,000 euros, it is married women who profit most from household internal redistribution, moving from 85,000 to 100,000 euros. In other words, a household-based approach hides an existing gender wealth gap of approximately 50,000 euros. According to our inequality results based on the HSCV (Table 9) , wealth inequality among women overall is reduced by internal redistribution by as much as 50%, while there is a major increase to be found among men.
Once we repeat the analysis with top-coding we find that although women do benefit more 9 One should note that children below respondent's age (17 and over) are effectively excluded from this type of analysis.
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19 than men from within-household distribution, the difference in the effect compared to men is only one percentage point for the Gini, but about eight percentage points for the HSCV.
Conclusions and future prospects
The goal of this paper is twofold. First, we want to provide an assessment of the effect of editing and multiple imputations in the 2002 SOEP. This was done in the aggregate and at individual level using descriptive and inequality measures. We find multiple imputation to be an effective means of coping with selective non-response. There is a significant impact of imputation on the share of wealth holders (leading to a 15% increase on average) and also on wealth components (30% increase on average). However, with respect to inequality we find ambiguous results. The Gini and HSCV for the wealth components are reduced for the whole population. For those with a component there is variation in the effect on the two inequality measures. We observe a reduction in inequality for owner-occupied property, financial assets, private pensions, tangibles, and other debts, and an increase for other property, business assets and property debt. Looking at the comprehensive outcome variable for the whole population-net worth-the Gini decreases, whereas the top-sensitive HSCV doubles. The nonrandom selectivity built into the missing process and the consideration of this selectivity in the imputation process clearly contribute to this finding.
A second goal is to provide an initial assessment of how the choice of unit of aggregation/unit of analysis affects the wealth distribution and inequality analysis. In accordance with our hypotheses, wealth measured in "household per capita" terms is less unequally distributed as a result of significant redistribution within households, also providing proof of the existing gender wealth gap.
With respect to future work on the production of cross-nationally comparative wealth information (such as LWS), one may want to develop a more comprehensive wealth measure by also considering (surveying or simulating) public pension entitlements. These may indeed turn out to be more relevant in some countries than in others, thus also exerting an effect on the level and structure of individuals' wealth portfolios. In any case, as has been shown above, the post-data-collection treatment of measurement errors, especially with respect to imputation of missing values due to non-response, will have an impact on cross-national comparability and may thus require some harmonization above and beyond the data collection itself. Last but not least, the significant differences among inequality measures resulting from Tables   21   7  Tables   Discussion Papers 672  7 Tables   22   Table 1 Incidence of item non-response: source for editing and imputation (population share affected, unweighted) Table 5 The effect of editing and imputation on summary statistics of wealth components: quantiles (weighted, individual level) Table 9 The effect of the choice of the aggregation unit and top coding on subgroup indices (net worth, weighted) The following questions are under the subtitle of "Your personal assets and liabilities"
The accumulation of wealth is an important subject in all levels of society nowadays, especially in view of the future for provisions for old age and the reform of pensions. The German Institute for Economic
Research (DIW) in Berlin is currently undertaking a large research project in this field. It is aiming to produce an accurate picture of the financial circumstances of the nation's citizens. We would like to invite you to take part in this project. In order to do so, together with you, we would like to create your own personal "assets and liabilities statement", which may also be able to help you gain a better view of your finances. You can be absolutely sure that your details will be handled with confidentiality and will only be used for economic evaluation. Note: *** sig. at 1% level; ** sig. at 5% level; * sig. at 10%level. Model A looks only at the probability of Item non-response (and the consequential need for imputation), Model B analyses correlates of both types of measurement error (Item non-response as well as inconsistency). Filter information stated ?
